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Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim N 



WO, 99/34646, A (TOKYO GAS CO., LTD.), 
08 July, 1999 (08.07.99), 

Full text; all drawings (Family: none) 

EP, 0 918 100, Al (Agency of Industrial Science and 

Technology) , 

26 May, 1999 (26.05.99) 

& JP, 11-157990, A 

JP, 2-17631, A (Osaka Diamond Ind. Co., ltd.), 
22 January, 1990 (22.01.90), 

page 4, lower right column, line 5 to page 5, upper right 
column, line 17 (Family: none) 

JP, 5-140550, A (Hitachi, Ltd.), 
08 June, 1993 (08.06.93), 
Par. No. 0018 (Family: none) 

EP, 0 390 209, A2 (SUMITOMO ELECTRIC INDUSTRIES, LTD.), 

03 October, 1990 (03.10.90), 

abstract 

& JP, 2-260470, A 
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1-17 



1-17 



1-17 



Further documents are listed in the continuation of Box C. 1 I See patent family annex. 



* Special categories of cited documents: 

M A" document defining the general state of the art which is not 

considered to be of particular relevance 
"E" earlier document but published on or after the international filing 

date 

"V* document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

u <y ' document referring to an oral disclosure, use, exhibition or other 
means 

"P" document published prior to the international filing date but later 
than the priority date claimed 



"T" later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 

"X" document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

"Y" document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 
document member of the same patent family 
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Date of mailing of the international search report 
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(PCT Article 36 and Rule 70) 



Applicant's or agent's file reference 
177-PCT/6001 


^ _ ito _ u __ __ f SeeNotificationofTransmittaloflnternation'al Preliminary 
FOR FURTHER ACTION Examination Report ( f bnn PC T/IPEA/4 .1 6) 


International application No. 


International filing date (day/month/year) 


Priority date {day/montlt/year) 


PCT/JP00/04208 


27 June 2000 (27.06.00) 


■ 09 July 1999(09.07.99) 


International Patent Classification (IPC) or national classification and IPC 




H01L 33/00, 21/205, H05B 33/14 




Applicant 


TOKYO GAS CO., LTD. 





This international preliminary examination report has been prepared by this International Preliminary Examining Authority 
and is transmitted to the applicant according to Article 36. 



This REPORT consists of a total of 



. sheets, including this cover sheet. 



□ This report is also accompanied by ANNEXES, i.e., sheets of the description, claims and/or drawings which have 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority (see 
Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 



These annexes consist of a total of _ 



sheets. 



3. This report contains indications relating to the following items: 
Basis of the report 
Priority 

Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 
Lack of unity of invention 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

Certain documents cited 

Certain defects in the international application 

Certain observations on the international application 
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IV 
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El 


VI 
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VII 
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VIII 


□ 



Date of submission of the demand 

06 December 2000 (06.12.00) 


Date of completion of this report 

30 August 2001 (30.08.2001) 


Name and mailing address of the IPEA/JP 
Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/IPEA/409 (cover sheet) (July 1998) 



INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



^^International application No. 

\ PCT/JP00/04208 



I. Basis of the report 



1. With regard to the elements of the international application:' 
the international application as originally filed 

the description: 

pages _ 

pages 

pages 



□ 



, as originally filed 
, filed with the demand 



filed with the letter of 



□ 



the claims: 

pages 

pages 

pages 

pages 



, as originally filed 

, as amended (together with any statement under Article 1 9 

, filed with the demand 



_, filed with the letter of 



□ 



the drawings: 

pages 

pages 

pages 



, as originally filed 



, filed with the demand 



filed with the letter of 



j "| the sequence listing part of the description: 

pages 

pages 

pages 



, as originally filed 

m , filed with the demand 



filed with the letter of 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language which is: 

| | the language of a translation furnished for the purposes of international search (under Rule 23.1(b)). 
| | the language of publication of the international application (under Rule 48.3(b)). 

| | the language of the translation furnished for the purposes of international preliminary examination (under Rule 55.2 and/ 
or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence listing: 

contained in the international application in written form. 

filed together with the international application in computer readable form. 

furnished subsequently to this Authority in written form. 

furnished subsequently to this Authority in computer readable form. 

The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

The statement that the information recorded in computer readable form is identical to the written sequence listing has 
been furnished. 



4. 



□ 
□ 
□ 
□ 
□ 

□ 
□ 



The amendments have resulted in the cancellation of: 
1 I the description, pages 

□ 

the claims, Nos. 

the drawings, sheets/fig 



| I This report has been established as if (some of) the amendments had not been made, since they have been considered to go 
' ' — ' beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 

* Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to 
in this report as "originally filed" and are not annexed to this report since they do not contain amendments (Rule 70. J 6 

and 70. 17). 

** Any replacement sheet containing such amendments must be referred to under item I and annexed to this report. 
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LIMINARY EXAMINATION REPORT 



International application No. 

INTERNATIONAL FjTELIMINARY EXAMINATION REPORT PCT/JP00/04208 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



1 . Statement 

Novelty (N) Claims M7 YES 

Claims " NO 

Inventive step (IS) Claims 3,4,10,14-17 YES 

Claims 1,2,5-9,11-13 NO 

Industrial applicability (IA) Claims 1-17 YES 

Claims NO 



2. Citations and explanations 

The subject matter of claims 1, 2, 5, 7 to 9 and 1 1 to 13 does not appear to involve an inventive step on 
account of document 1 [WO, 99/34646, A (TOKYO GAS CO., LTD.), 8 July 1999 (08.07.99)], 
document 2 [EP, 0918100, A 1 (AGENCY OF INDUSTRIAL SCIENCE AND TECHNOLOGY), 26 
May 1999 (26.05.99), particularly paragraph 0026], document 3 [JP, 2-17631, A (OSAKA DIAMOND 
INDUSTRIES), 22 January 1990 (22.01.90)], and document 4 [JP, 5-140550, A (HITACHI, LTD.), 8 
June 1993 (08.06.93)] cited in the ISR. Vapor-phase formation of diamond crystal is well known and 
commonly used art, as indicated in documents 2, 3, and 4, and growing the diamond device described in 
document 1 by vapor phase synthesis itself appears to be obvious to a person skilled in the art. 

Document 1 states (on page 10, lines 11-13) that "Also, vapor-phase synthesis films/particles and 
shock-compression crystals currently contain a rather large quantity of impurities or lattice defects, and 
free-exciton recombination emission is not exhibited, even when current is injected." However, this 
description does not indicate that it is impossible in principle to use a diamond formed by the vapor- 
phase process to constitute a device that exhibits free-exciton recombination emission when current is 
injected; it appears to be a description based on the writer's own contemporary understanding of the 
nature of diamonds formed by the vapor-phase process at the time document 1 was written. Meanwhile, 
the aforesaid document 2 in particular describes the formation of an extremely high-quality diamond film 
that produced 235-nm CL emission through the vapor-phase process, so regardless of the description of 
the aforesaid document 1, using a diamond formed by the vapor-phase process to constitute a device that 
exhibits free-exciton recombination emission itself appears to be obvious to a person skilled in the art. 

The subject matter of claim 6 does not appear to involve an inventive step on account of the aforesaid 
documents 1-4 and document 5 [EP, 0390209, A2 (SUMITOMO ELECTRIC INDUSTRIES, LTD.), 03 
October 1990 (03.10.90)] cited in the ISR. Inducing homoepitaxial growth of diamond using the vapor- 
phase process is described in document 5, and applying this art when forming the device described in 
document 1 would be obvious to a person skilled in the art. 

The subject matter of claims 3, 4, 10, and 14-17 appears to involve an inventive step with regard to 
the documents cited in the ISR. None of the documents cited in the ISR indicates the numerical 
parameters described in claims 3, 4, 10, and 14-17, and this point does not appear to be easy to conceive, 
even for a person skilled in the art. 
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w m m 

5 tmnm 

xmmmm/mmmm. 7thuvy57^, ^x, ^^ia^jg 

io siui 

'W^t ; E>h'Ml^i:Lm mZ-\£ (1) *SPI¥4-2 4 0 7 8 

(2) *£P§¥7-3 0 7 4 8 7^&n. ( 3 ) 8 - 3 3 0 6 2 4^11 

25 cn^CTO^-fttV K»**^©**MM6#Hu ^ttftSfctttt^BCjBB 

htt^H>F(D«tt*«Bt -Sfctf)^ ^»*»e>*^»*BB«LT ****** 

WI6*«tDS[^#^v%fc4&C JS&g*3tefr?©«#$fcLTJi^fiJ^<&*o * 
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fe«&6t\ c©ig^i:b-C^aSKA s ^TbT^^*©^g^i£T***o * 
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cnic^u &ttniz&ttz>m%<Dftx,X'ibt). ~mz 

5 ^m&-&&ytizm&-r z>m%(Dx^? b^cLm^ifo^^miz.atjm^^nx 

l^-So ^iST?©*"^^ h*©gi®)^^-^^©ai^;i/^-M«2 2 9 nm 
fw*g^T^,*s x H^tZtt, 2 3 5 nm, 2 4 2 nm. 2 4 9 nm, 2 5 7 nmtfjfit;: 

©fc«K SMi±A^7tel!t^ LT^JSE L£*§^ flffi±M&W*J&gtfeffl>;g^?f*S 
^Tfe (&S2 3 5nmfci;*) IZ-d^X. +frte&X%i&*m %Z \i1*X%tz1*-otz* 

20 Mx.l£. &m¥-7-3 0 7 4 8 7^&$8Cie^£ftTU£^;ftfg^©*^ bMZ 
*5\^TfcJ\ ^^f 1 1 > F«©^^ffe 5 i (2 3 5 nm) ©& 

&ifi> ^m^i • ^R5^H©-C?iJT'feS^iai^^^ (2 3 8 nm) ©3fegC*f LT 
BJ^^lC/h^r < % 1 tlTtftotl^o ClftCttU *«W©^-f 

25 j&?©$6#ai£c*ji/r*s<s &mitiz&\,^xmf§&±x&zz£*imt[sxis 
iai o*fflVNTcn*awrso 
(D&ftmmz&ttznm&xiz&zftftftm*m?&imx&z,o mmt, 

SftftlZ&Zftytx&Z 2 3 5 nm££tf-*#a}jgLTi>!K **MU • ^PUSH© 
— 0rc&*0EttnjftFft3fe-C&£2 3 8nm©§^£itUTfii©-t*t<fcoTlN£o 

B&i&?$8*e"T?&S 238nmK±tf-*££U e*I&je??ifc£«3fefc: 
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If Mm 2 ©JSqiHi. »^l©^>f**>F«M8l63feamz*ivr. *ssaA« 
fttz&\,*X&&mi&¥-B&-&9&*t1fi3tM$l-e$>Z£&. 3 0 0 nmttT©***C* 

10 *#^i:j£S£n*o 

mmn 3 ©sBrcau nt^n i s 2 ©*v > k^m**^*^*^ 

mmM4<D%mit, m&mi &^Lff3&ii3©i^n;fr©*v-^> k#*u*»# 

15 ft^a*^^ »/MORS-?aUtTf 2 0 0 p p mix? t Ltzo 
20 ffl^^-f^^KJSafcbfco 

3te*^c*,'^T. mm^my-f^^yh-mmifi. -1 9o°ct-©cl;*^ wuc* 

30 ^t. esa^H^lg^coi^^tcMt-s^it^o. 2{gw_h-e&3d£ 

t^ii 1 1 ©2Pjjii> m&m 1 &iN usw»8 1 0 t^> 
«3te*?c:fei^ mffi^^^^>K^©M^m^^fi£bs c©^«^ 
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m#.m i 3 omwiz, m&m i &^ uaMas i 2 ©<^-r na>©*v ^> k**ms 

5 1 4©f§Bj§ti, It^JSl&^Uai^l 3©^fnW-ftt>K^ 

st^ii 1 5 ©#iyn±, m>sm 1 uaiaaE 1 4 ©^rn*>©*w m> 

0 ^mamxmzttmmTm/fitmm^mit-e 1000 ppmwTt l£o 
m&mi 6<D&m\*> mmmi^Lmmmi 5©^m^©^-^^> k*^m» 

at&g 1 7 ©sgRBii, 1 «cv^ ustaas 1 6 ©i%-ma>©*-^^> 
[2®©fS#&§&B.jj 

5 ^B^fgft ©#^ia-e*>-5>o 

I4ilt *^BJ©^2©HM©ff^(->!) i A^7lcm^^ r -i' ; \'^> KJftMIR&ffl 

SB8Httx *l6Ba©^3©|ISS©J15jilw^^^^|g^iin^>r^^> Fieuit 



WO 01/04965 



PCT/JP00/04208 



5 

5 

10 ^mmx'&t), mi (b) a, mi (a) oB-Bm-camm&mamiz&Jzis'Cm 

y-f^>K»Ml *©M***»SttaSLT*aei»tt*ft#LfcMe" 
«I2t »**»*JB±K:»fi6UfeSBi©«ffi4i:, fg2©M5 tfr^mmzti 

Zo mi<Dmm4Rvm2<Dmmsit, ^w>Fi«»iit*jMf!:t s£#>ic 

***SSM2±C8l*fc*nA (Cr) 13 1 fc, C©±f30/&£ft£:;& (Au) JB3 
M> FtIM 1 tt, * V ^> (Mo) Hg±t:iig^glSi7-7Xv 

:©^M>F)Wtt» TfB©fi6ft*ttWKsn*«, 

R FXJ] : 4 5kW 
Kii : 2 0 0 Torr 

JJX : Ar ; 3 1 . 8'Jy h^/min, H 2 ; 1 1 . 2 'J w h^/min, 

CH 4 ; 0. 1 7 U y h;i//min 
3tf^*fiflf :Ar;99. 9999%, H 2 ; 9 9. 99999%, CH 4 ; 9 9. 999 
9% 

j&mmrs 30mm 
:^9oo°c 

StS : * »; ^5*> (Mo) igg : 5 0 mm, : 5 mm 
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Mif : 1 0 0 um 

5 tmmmU ZCDyytyy&^^JV^—frfzttWiM&Tfttzft^tLXl&liiZtlZ 

^^LT^-r^ciiitit). ^f*3©*&^rs n foil, ^mmmtzmtzmn* 

KSg^C&t^Tli, v>f&SUDt— ^#1 3 3 2 [1/cm] 

io ^11333 [i/cm] izmnzo ?w-?<D*m±m&. mzfe^xmmm 

15 gSfcUcttLT. Ar\s—*?mm mmft)S 14.5 nm) • h;i,£$J 

^T^.7V>i[SL^7 , 6^{3 c t^tgSijCD^. 7Y>i/7M 3 3 2~1 3 3 3 [1/ 

<{3^ot^<*D, M©±a5T-{i@^Vf-^©^ffi^:«S^2. 0 [1/cm] U 
(Full Width at Half Maxium) ©Ctt'fe^o 

& *) . mmzm vx^rzMimn>®i&msiiz£z z t&mw Ltz 0 
m%mFm^x^cvBmx^mi,rzV^^^> m (^sn*v-v*> Km) 
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■&ztMz, tufay^x^wm&i&mw. (Mw-cvDgg) taot, *as 

7'5Xx'4'-r*M^7K^i^Sfl ! li-r^o ccD^aii^J: KilolEii, 

5 m*a^/&*v-^> Fm&mm&ykmmzisirzfimt, m*.^ nmw-s - 1 3 9 

1 0 9f &il:^$titi>?.o Cut, Tk^^iili, 5&S£-fe!-£*V-^> FtSl 

o t ?kjjt kjs l fc *v > h m n £ m z z t # t- # * 0 

MWUi* : 6 0 0W 
Tk^sSM : 5 0 0ml /min 
MS^PbI : 1 0 ft 
15 : 9 0 0'C 

&%imF3 : 3 0 

20 *l>>^> (Mo) SK±t^ffl^ffiCJ:ot^fi$-&fet, SIl^e.iJULt 
mSaW<D%fii-a]&¥ -4 -V^e > KM 1 ©SffBlila 1 1±£, ±gBffl.SK:J:or**»ifilb 
T**»«J12*l8ltS (13 2 (A) ) o 

±aa^-f-\' J E>KRl*, ^da (Cr) h iibfciS^*^* U 

«*fc*SWr. »&lSg2 0 0°C\ 5 0 0V, 1 At? 2 0 f^lM}^'? y ^ 'J >£ r £frV\ 
25 ***iSJB2±CJ*j*5 0 0A©CrJ13 1 £/&JB£ir3o SiaMSftvt, & (Au) 

-^f bilUT, SfiS^2 0 0*C^U 7 0 0V, 1AT?5»PI^«^'J> 
HuIBCr^3 l_ht;rJ¥£2 0 0 0A©AuK3 2*ffl&tZ> (13 2 (B) ) 0 

30 tt^K:«j14|«8%U 7thUyX hfflMtt7!S^»^«Mt«L. 1 3 

0°C©Sg-e 3 0^ft^utt\ L/^X hv*^6£Jfc/&-f3 (132 (C) ) o 
mZ.\Z7* Y h*6^1 0 0 Cp, HHE2&3 5 0 0 rpm, 1 5fJ> 

ra©»^x t^i!i^l2 0 0mJ/cm 2 -C-*Tfc>ft£o 
ZOl/^hTX^e^fflUT, AuJ13 2^tKCrJS3 1 £x«.y^>^LT. S?U 
35 OtS4 2:J62®«S5$Mn (13 2 (D) ) „ AuJ13 2©xy*->^tt3£fb 
7>trH 7 A 7 KSi^t>T®IU CrJB3 1 ©xy^->y{i^-jg^-fe >J £ A7> 
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©MtS*-Cfe»). ttttllcilfcfi (nm) ^©ic^^g (£E*M) fcfcoTU 

So 

io M^ftiraL^o mfeit. ^stwiiiN-r. ^g-r^m«i4i:m^5p^c2 2 0 wmm 

EI3a>?>BJ3<=>fr&=kdtw. 2 3 5 nmttS££tf— £#fe?K mi&aA 
CJ:o-r5feb*S*iae^»iB-&**C«t**^*Sl**i:*iJ^-e#So »*3 0 On 

20 ^-\»^> KSffi±{wV-f^D*^Xv^ffl-a-J5£^ (MW-CVDS) T* 

=ty KJMgasis/in^fc^'-f Ym^-u^mw^xmmt^o hit. c*x 

25 m^i 0 o©iiti££. m4*m^xWLwr&o 

m±te, 7kmm^y^^^> Ym&m&m^tzyj^y Ym^mm^m^i 0 0 
<Dmm*m&&)iz— ^^Lx^rmmmx&^, ^mrnmt, mi (a) tmzm 

**»«y>f-V' j e>H#ISaSfflv^^-\' i E>K*^M8«** : ?l OOli, H5BE 
30 ^t^EVKISIl 2©*®^ B c ae©^^>H#iSg a B B ^l 3miW + y 

^^Mt-^7k^^2&ig{t, z<D±izmnz^Ltzmmmi tmm^ mm4& 
&vnte5&mttxmi&$tiz 0 m@4, 5tt*n-en*nAji3 1 t^i3 2 

£>^E££*i3o 
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mm : ib (ioo) we^-t f*§h 

MWiBij : 5 0 OW 

#X : CH 4 ; 0 . 2% in H 2 , MM 5 0 0 m 1/min 
5 :CH 4 ;99. 9999%, H 2 ; 9 9. 99999% 

: 8 7 0 °C 
^Eb^ : 4 0 Torr 
£-fi&B5K : 6 4. 5^ 

is [^®*^^itaa^] 

ffi^j : 4 0 Torr 
MWdi^J : 6 0 0W 
mwag. : 9 0 0 °C 

mmmm : 1 o # 

20 ^iJJ&SF^ : 3 0 # 

±fB^3C«fcoT#fc2k&l$aS* r -f F^feS 1 3 2 ±£ N «@ 

25 0 5li, fitM£%ft (nm : *t*«tt~Rj«#««) - 1 

9 0 °CT-«iJS L C L ©Sg^Siljg Affile @ ^T-^ Lt^So 

30 Zt&MZo 

ut. *m*m#4**> v&ta&mitm^tzyj** > Ymvmftftm* 1 o o 
mmtxftmz. mmtz>mw4&vmm 5 mz 220 vvmmm&zwua u 5 

0 pl A %M LXfflfe LTzo 

nr^nic^tt^ttttSA (ed iz^^^mmB^M^^o^mmz^ 
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s*^* wi/T-i&tK «tift{3^s (nm) mmiz^^m. mmsffl zt^x 

V^o CKDS^PJ 7k«*|i8MW-CVD^a:br^^r2/-*';i/J56*^ 
^^>K#tt«il*fflOfcy-r^>K*5WI»3te*-?fcl43lr^*^ 2 3 5 nm# 

io i^mcttfttfe, 

ifcfc. W£E^'f^ J E>K*gSaS«±CMW-CVDJ£T*'>* (B) ^^*DLT* 

15 fenx^ao fc/=u *»wc*v^Ttt, **«a^a:isac**ie*tt*tt-*L-t 
njiiM3t^2.*^^«^^^> KJM&BMM&a^fe^ Kg**!* 

^^1 1 0CD#IB£> S8^ffl^Tl$iBJ-r^ 0 

20 08tt, *'>^io^-f^ ; e>K#^*fflv>^^-('i' ; e>Km^^^i 1 

*^*aao^^>HJfiisaft«ir>fc4' , -f"^*>K*^a***-?i i o«. « 
25 ^:cK**s/-wi,fi&Rfcj;oTfP«u c©***-asan*v h'-¥&aa2 i± 

5 tt Zti^tl? DAI3 1 fc^a 3 2 £n So 

30 tj&m&m 

mm-, lb (ioo) aE*y**>Kisa 

MWai^J : 6 0 0W 

#*:CH 4 ;0. 1% in H„ (B) : 5 0 ppm ( = B/C) , S15 0 

0ml /min 

35 : CH 4 ; 9 9. 9999%, H 2 ; 9 9. 99999% 

Um. : 9 0 0°C 
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&mf£J] : 4 0 Torr 
&&Lmm: 1 3 5H3HH 

; 1 O^WH, zr^ Xvill, H 2 +T'#£P 

5 ±sB(»ikifrX'mtz* f?mmimy>( -v* > K-tttssK h 2 so 4 +h 2 o 2 ) 

10 MISXX? 1 1 0 (DMm 4 , 5 miZ 15 0 V©«jE£EP*n U ft 1 mAOii?iAS 

fc&^Xt> &ytlZ&% 2 3 5 nm-e©t-^*tt*i^M4 
15 ^Ci^tto &JI3 0 0 nmWTCflStll *««f-WF&Hlfc:jeB-r3» 

it 1 ii R F 7 X v C V D J: tfM W - C V D «fc ^ Tff fcSlt&iKS^ 

c cx% st**©3iffi0i 4 , 5 &&jf\mm$m i ©a**™, nmm 2 fcratnc 

35 MW-CVDtSC«fc»)flUHLfco flMH#*©ft*»TJ#l&*©fcl\ TI3©^^©^ 
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mmmA ■. **>m& •, 1 . o%, Mwa^ 5 0 ow 
mmm 5 . >m& ; 0 . 30%. mwjh* ; 5 0 0 w 

it&Ml : **>mm. ; 0. 5 0%, MW&jj ; 4 0 ow 

Jt»08 2, 3idu fcl^l£KRF-CVDi££J;!){f$iLfco WW3 

5 i£©&fr-eM& <£>©&, ^fnt.^n> Kg£$l©g&i!i!l©ig&ffliv?:^-5.;i£: 
-r-&3o Jt^2{iW^-e-r^©*S, lti&0«3{ig|®£ 1 0/imlJ£ffi^LTffi^ 
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&©x% S2^ji- 1 9 oviz&tt zs&mB^mm&ftftov-f&mF e t^m 

m • ^Pfl^H©qJ^^©t-^MVB©it (FE/VB) I31SIS 

sr H w»atia, fe/vbii zn^ti, 0. 1 6. 0. ok 0. 0 3£&-5 

20 fco 

— 73> ^0^t.i:^^^^>K^^^^ 2, 4, 5) 

- 1 9 0 o C-t-©CL^(CctS^M-C*i±FE/VBtt, ^ft-eft, 0. 2, 6. 7, 

3 4, i o otui-e&ofco sat© cLSK:«j:*fsgff area:. §4®^ 
25 e^sjg^^^wttcw^n&o 

eLh©U6*C «!:»>* ^^>F*MWM6** : ?*»*fcftK:tts -19 0°Ct*© 
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£ t vt v £ Slb^e^S^^fg^^lS^J * ft ft tt fitt ft 6 & ^ c i: #JI8? £ ft £ o 
^2^iJVNt. Hfig0!l2iJj:U c J±^4, 5(i, ^fn*7jcliSMW-CVD* 

mmm 2 : mmm^m/^mm^mtt ; 1 0 0 ppmeiT 
fus^i 6 : mmmTn/mmm^mst 2 0 0 P P m 
itmm 4 : mmm*&/m.mm=£&i£ ; 2 0 0 0 P P m 
15 ttmm 5 : a*is?»/jK*je^«[jt ; 2oooo PP m 

20 ^2 





1 iritis ca:75 XV 4»a>S^igg 






100 1UT 
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20000 
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25 ££,1;:, CI©|im^J6©IS*44 3 ©M^igJS^2^^>MS^ffiffit3j;DML/t 
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&&yt (d * * mmm?&. & tarn* % » 

^4ti. ^RjR^jte (ir) mz&zmmttxDTZ&Tf-tzrfmm (ppm) 
io nai8 : ?iiig-&«^©3Siftj± (fe/be) «*aAe*aje ; ?s*s-6'«^©* 
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15 



ta*4 


-190 o CT<DCLXa'^K, 
iCfclf-SFE/BEtfc* 
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5 S£: lb (100) ?S5ffi*V KtiS 
MWffl^7 : 6 0 0W 

^:CH 4 ;0. 1-1. 0%in H 2> MS; 5 0 Oml/min 
SS: 85 0~9 0 0°C 
S.ti : 4 0 Torr 

io ±iE3it3:fc^T, B/cia. »«£fiSH$<z>. jbc*sm*> (ch 4 ) carr* hu^f 

;b^D> (b (ch 3 ) 3 ) ©2gAS£, **mm¥m/fcmm?®X'mLtzt><D-c& 
iR7Z.m.iz&z>*vm&ig.<Dfea.it, mw^cDm^mm^ (ir) ata^ti 

(P.M.Cherenko.H.MStrong and R.B.Tuft.Phi 1. Mag. ,vol23,P313, 1971) 
15 Il7^-t7^ag*^Lto 

JWWSfcitt. tttt©aStfMRJK*'** MIASMS I R««C J: *»12 8 

0 [1/cm] CSttSiBbtefta,. ££fi$E& 2 8 0 0 [1/cm] C*s»*i»^ft 
a 2 ^*4i)^o M*0*VXmX.1fil 0 p p meftei±©*^li«3# (a,) 

-e^o. *neiT©*^tt»# (a 2 ) *«ta-c*5. 

20 ifCMSit a 2 /a, = 2 2t^n5o 

^JP^d (cm) fcLfc®^ Tm(DjK,-Zl£MI>*(Dn®7?-t7*mm (N A ) 

N A =0. 0 8 6 xa/d 

—&Jsi->WMfrVT&. (Secondary Ion Mas Spectroscopy:SIMS) ¥ -< 

25 m&tp®**mmm*iEm\z7£&[stzo siMsa^ictwoT, t- 
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jB^H*S^«3t©3ilfiEit (FE/BEJt) li* K&g*©*^Mligg£fS 
Jifi5t3^LTVN«)o (H.Kawarada£>. Physical Reveiw B,vol.47,p.3633-3637#JE) 

10 Hi^aii^ROB/CJt^SOppmtfeOv Hlimi£-£/&BS©B/C]t# 
1 0 0 Oppmffe^ tt*«6te^J5£lS©B/Cit#l 5 0 0 ppmT-fctK it& 
m7te-&0m<DB/Cit&3 0 0 Oppmtfet), Jtfltffl 8 (i-g-JEftB^B/Cittf 5 
0 0 0 p prat-feoto 

©*>>m^lSi:^M^IS©lt{i 1 0 0 0 ppraWTT-&(tixli^e.^v>cJ:i) s a 
I R&C££*SII4>©7S14T^*^SJg©^fi©^^ 3 (i 2 p p m N ^ 

20 mmnt2 o p pmT-feo^o lt^u^^?>, iti&tfi 6 , 7, 8^ii, Kvmmjgit 
^*©tsi4T^-fe^M(i2 o ppm&TT-&jmii&£&^c:£a s Ji8?"e££o 

25 #©tf-^jglt (FE/BE) £«fl£©*Sats HJg^3(i2. 3, fffim 7 0 . 

30 E/BE) 11 0. 10tl±, t^0. lfSW±-Cfcfcm«fc&fc^CfcASi# 

ti-%ti6 0ppmJ:30 0 ppmt^ol^ito 
35 Lfc»-&k:B:. ISS*©******^ 0 p pm«Tt^nt^e,S^cfctfai 
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5 %&3Ltzz,ftymmt ^xm^x\^ta^r>rztz^x^^o 
10 b<i4fngatf*o"r*«fc^o 
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m m (o m m 

3. ±&im&f&Wr*> h-gi+CUMi) 5 9 (J P p mttTtfeS 3 i: 

io t-rzm&m i 2 cEto^t^^ KaawMRjie*^. 

^m/mmm^mttx 2 0 0 p p mwrT-fc 3 c t *&m. t r ^mt^Ji 1 & v^ bit* 

15 tiip l ^£I3«©#V -f^e > K*5MM8**^o 

6. JiaBmfaiST&^f-f^ K*SJi#. *^^t**^*;w&S£irr^£mffi-&/S; 
*v -v^> Ymm-cib*mi&A 1 lis^js 5 ©i^rn* 1 ^ib®©^ > 

20 na> 1 m^mmwj vm^-mm^m^o 

*>^t. s sBje-^sis^JB**^ ztiz z t zmmttzm&m 1 &^ urn s 
25 i jscibir©^ m > hsr^ii^ik-?. 

1 0. ±aa»4B-&J5£^-\'*> Fg§#, - 1 9 0°C-e©*V— 

30 ll. ±E«ffl-&fi6^-fi' J E>K«SSJ4. MtfliWBSJBJfcUTisD* ^mJitw 

3 SMSI 1 1 0 ©VN-rn^ 1 Jg£g3«© 

1 2. ±sBm*a^^^ ; e> k«sbi±, mm&*mfe3%$nxmnm*M&LisXis 
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